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The toxicology and human health effects of airborne 
nanoparticles are of increasing concern, especially in 
light of the advent of engineered nanoparticles in recent 
years. In this study, we used a Philips Aerasense 
Nanotracer to monitor the daily exposure of school 
children to airborne nanoparticles. This instrument is a 
hand-held battery-operated device that measures 
airborne particle number concentration (PNC) up to 106 
cm-3 and the average diameter of the particles in the size 
range 10-300 nm. Data are logged every 16 s and 
subsequently downloaded to a computer for processing 
and analysis.  
 Preliminary measurements were carried out with 
the help of 15 children in three primary schools in 
Queensland, Australia. Each child was fitted with a 
device that they wore over a 24-hour school day. Data 
were stored and downloaded to a lap top computer for 
later analysis. In addition to the nanotracers, the children 
also carried with them a small portable GPS device that 
was used to derive information on their movements. In 
addition, the parents or guardians of the children were 
requested to keep a log of their travel and activities. At 
some time during this period, the child would also 
undergo a series of clinical tests as part of the study 
 PNC in the classrooms were monitored with a 
TSI 3781 condensation particle counter (CPC). This 
provided the areal exposure for comparison with the 
personal exposure measured with the nanotracer. The 
total daily personal exposure of each child to 
nanoparticles was estimated from the mean PNC 
recorded by the corresponding nanotracer. 
 Figure 1 shows the PNC time series recorded by 
the nanotracer worn by a child and the CPC placed in the 
classroom over a typical two-hour period of the day. The 
agreement is reasonably good except for the differences 
near 12:50h and 13:25h which corresponded to periods 
when the child was outside the classroom. Figure 2 
shows the PNC time series recorded by the nanotracer 
worn by another child over a 24-hour day. Note the 
relatively high exposure while commuting to and from 
school at (a) and (b), respectively. The peaks at (c) and 
(d) correspond to the lunch break and outdoor play 
activity, respectively. For this particular child, the mean 
daily exposure level was 8.8 x 103 cm-3 which 
corresponds to a daily exposure of 2.12 x 105 particle h 
cm-3 day.  
 This is part of a study to determine the effect of 
the exposure to airborne ultrafine particles emitted from 
motor vehicles on the health of children in schools to be 
carried out over the next two years at 25 schools in 
Queensland. From results such as that presented in this 
paper, the average exposure levels under different 
circumstances such as while in the classroom, in the 
home, outdoors and while commuting to school will be 
determined for over 100 primary school children. These 
children will also undergo a series of health checks. At 
the end of this study, we expect our results to assist us to 
identify the long-term respiratory health indicators that 
are sensitive to exposure to airborne particles. 
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Fig 1: Time series of CPC and Nanotracer measured in a 
classroom over a two-hour period. 
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Fig 2: Exposure to PNC as measured by a nanotracer 
worn by a child over a full 24-hour day. 
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